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FAN8732G/FAN8732BG/FAN8732CG

Spindie motor and 5-CH actuator driver
[Spindle(PWM), Sled 2-CH(PWM) 3-CH(Linear)]

Features

Common

¢ Built-in thermal shutdown circuit (TSD)
e Built-in power save circuit

¢ 4 Independent voltage sources

¢ Correspondsto 3.3V or 5V DSP

Spindle
¢ Output PWM modecontrol

BTL(Sled 2-channels)
¢ Output PWM modecontrol

BTL(Other 3-channels)
¢ Output LINEAR modecontrol

Typical Applications

¢ Compad disk ROM (CD-ROM)
Compad disk RW (CD-RW)

Digital video disk ROM (DVD-ROM)
Digital video disk RAM (DVD-RAM)
Digital video disk Player (DVDP)
Other compad disk media

Description

The FAN8732G/BG/CG is a monoiithic IC suitable for a
PWM 3-phase BLDC gindle motor driver, 2-CH PWM
motor drivers for ded motor and 3-CH linea drivers which
drive the focus actuator, trackking aduator and loading motor
of theoptical media applications

42-SSOP-EP

Ordering Information

Device Package Operating Temp.
FAN8732G 42-SSOP-EP -20°C ~ +75°C
FAN8732GX 42-SSOP-EP -20°C ~ +75°C
FAN8732BG 42-SSOP-EP -20°C ~ +75°C
FAN8732BGX| 42-SSOP-EP -20°C ~ +75°C
FAN8732CG 42-SSOP-EP -20°C ~ +75°C
FAN8732CGX| 42-SSOP-EP -20°C ~ +75°C

X:Tape & Reel type

FAN8732G:FG1X
FAN8732BG:FG3X
FAN8732CG:FG3X,Pull down resistor at SB pin

Rev.1.0.1

©2003 Fairchild Semiconductor Corporation

Downloaded from DatasheetLib.com - datasheet search engine


http://www.datasheetlib.com/

FAN8732G/FAN8732BG/FAN8732CG

Pin Assignments

FANS732G/
FANS732BG/
FANB732CG

E osc
El MUTE
E IN3
El pvcCl

37 | DO3-

36 | DO3+
35| DO1-
34 | DO1+

33| PGND1

L] L] [=] [] 12

2 | SvCC

31| po2+

(2] [¢]

30 | DO2-

29 | SGND

28 | IN2

27 | IN1

26 | SPIN

25| VREF

24| FG

23| VH

22 | PvCec2

(R[] [ [a] 3] [8] [=] [3] [
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Pin Definitions

Pin Number Pin Name I/O Pin Function Description
1 IN4 | CH4 input (typically sledl input)
2 IN5 | CHS5 input (typically sled2 input)
3 PVCC3 - Power supply for CH4 and CH5
4 CS2 - Current sense for CH5
5 DO5 + (0] CHS5 + drive output (typically sled2 output +)
6 DOS5 - (0] CHS5 - drive output (typically sled2 output -)
7 PGND3 - Power ground 3
8 Cs1 - Current sense for CH4
9 DO4 + (0] CH4 + drive output (typically sled1 output +)
10 DO4 - (0] CH4 - drive output (typically sled1 output -)
11 PGND2 - Power ground 2
12 w (0] 3-phase output W for spindle
13 \% (0] 3-phase output V for spindle
14 U (0] 3-phase output U for spindle
15 CS3 - Current sense for spindle driver
16 HW - | Hall W(-) input
17 HW + | Hall W(+) input
18 HV - I Hall V(-) input
19 HV + | Hall V(+) input
20 HU - | Hall U(-) input
21 HU + | Hall U(+) input
22 PVCC2 - Power supply for spindle driver
23 VH | Hall bias
24 FG © Z:Fr,eA?\lu;?nBCzng:le:nGe{?(t,oleN 8732BG:FG3X)
25 VREF | Reference voltage input
26 SPIN | Spindle torque control
27 IN1 | Channel 1 input (typically focus input)
28 IN2 | Channel 2 input (typically tracking input)
29 SGND - Signal ground
30 DO2 - (0] CHZ2 - drive output (typically tracking output +)
31 DO2 + (0] CH2 + drive output (typically tracking output -)
32 SvVCC - Power supply for signal block and CH1, CH2
33 PGND1 - Power ground 1
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Pin Definitions (Continued)

Pin Number Pin Name 110 Pin Function Description
34 DO1 + 0] CH1 + drive output ((typically focus output +)
35 DOL1 - (0] CHL1 - drive output (typically focus output -)
36 DO3 + (0] CH3 + drive output (typically loading output +)
37 DOS - 0] CH3 - drive output (typically loading output -)
38 SB I Short Brake mode selection
39 PVCC1 - Power supply for CH3
40 IN3 I Channel 3 input (typically loading input)
41 MUTE I All channel mute
42 OoSsC I PWM carrier frequency set
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Internal Block Diagram

IN4 1
vees 51 [Fmae |- wre
40 [ IN3
CS2 E 1 LPF | Short Brake Mode |:|
Y [39] PvCCl
5] s
5 || Drive || 37 DO3-
o+ [T § brive El
pos- [ ] [36] DO3+
35| DO1-
PGND3 [7] = PWM Control K
H bridge E DO1+
cs1 [s] LPF
PvCC3 [33] PGND1
pos+ [e 7 H 2] svce
- : PWM Control
Pos Lo bridge " 5] oz
osc
Spind| 20 i
PGND2 [11] Power - [30] DO2
—L 29] SGND
= @ 0sC
[12] 22 v (28] IN2
i 27] IN1
v [13] gg —~ PWM Control 27]
[ §5
[24] Sa
PR
[LpE |
= — 26| SPIN
Reverse %
detector [25] VREF
HW- |16 Frequency
HW+ % g generator 24] FG
e [ <
HV+ |19 — )
= Focus, Tracking, Hall
HU-  [20] [ s T L =] vH
HU+ E Spindle, Zl PVCC2
power ¢
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Equivalent Circuits

Sled & Spindle Input

Actuator & Loading Input

svce svce
®
2KQ 2KQ
O® K -
/77
Hall Input Current Sense Input
SVCC

‘@‘ 2KQ
©@@" :

¥

e

Hall Bias Input

FG Output

@ % E)F
J v
Vref Input Drive Output
2o (6626
© O@@@
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Equivalent Circuits (continued)

Mute/SB Input(FAN8732G/BG) Oscillation Input
svce
2KQ |/
8KQ 12KQ 2KQ
- -—
30KQ 2KQ
77

SB Input(FAN8732CG)

8KQ 12KQ

(@) +—

10KQ 30KQ
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Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Value Unit
Supply Voltage (Signal block & CH1,2) SVCCmax 7 \%
Supply Voltage (Power for CH3) PVccimax 15 \%
Supply Voltage (Spindle driver) PVcc2amax 15 \%
Supply Voltage (Power for CH4 & 5) PVCC3max 15 \4
Power dissipation PD 1.9/3.3NOTE w
Operating Temperature Range TOPR -20 ~ +75 °C
Storage temperature Range TSTG -40 ~ +150 °C
Maximum Output Current (Spindle) lOmax1 15 A
o st oo )
Maximum Output Current (Sled) IOmax3 0.5 A
Note:
Casel Case 2 Remark

Pd is measured

base on the JE-

DEC/STD(JESD
51-2)

Power
plane(Cu)
Y

PCB(glass-epoxy)

GND plane(Cu)

Pd=1.9W Pd=3.3W

1. Case 1: Single layer PCB with 1 signal plane only. PCB size is 76mm x 114mm x 1.6mm.

Case 2: Multi layer PCB with 1 signal, 1 power and 1 ground planes. PCB size is 76mm x 114mm x 1.6mm. Cu planes size for
power and ground is 74mm x 62mm x 0.035mm.

These are experimental datum.

Power dissipation reduce rate of the case 1: -15.2mW/°C(Ta=25°C)
Power dissipation reduce rate of the case 2: -26.4mW/°C(Ta=25°C)
Should not exceed Pp and SOA (Safe Operating Area)

N

o0k w

Power Dissipation Curve

Pd[mw] o o o N L
3,000 N

2000 ===t - SN

1,000~ """ CoT o S~ e

Ambient Temperature, Ta [°C]
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Recommended Operating Conditions (Ta = 25°C)

Parameter Symbol Min. Typ. Max. Unit
Operating Supply Voltage (Signal block & CH1,2) SVce 4.5 5 7 \%
Operating Supply Voltage (Power for CH3) PVcci 4.5 12 13.2 \%
Operating Supply Voltage (Spindle driver) PVcca 6 12 13.2 \%
Operating Supply Voltage (Power for CH4,5) PVces 4.5 12 13.2 \%
Output current(Spindle) 01 - 0.5 1.0 A
Output current(Focus, Tracking, Loading) 102 - 0.5 0.8 A
Output current(Sled) 103 - 0.25 0.4 A
PWM carrier frequency Fosc 30 - 120 KHz
9
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Electrical Characteristics (Ta = 25°C)
(Ta=25°C, SVcc=PVcc1=5V, PVcc2=PVcce3=12V unless otherwise noted)

Parameter ‘ Symbol ‘ Condition | Min. ‘ Typ. ‘ Max. | Unit
COMMON PART
Quiescent Circuit Current Icc - - 50 70 mA
Mute On Current ImuTE MUTE=0V - 0 30 HA
Mute On Voltage VMON MUTE=variation - - 0.8 Y,
Mute Off Voltage VMoFF MUTE-=variation 25 - - Vv
Mute Input Current IMUTEIN MUTE=5V - - 500 HA
PWM Carrier Frequency Fosc Cosc=330pF - 65 - KHz
REF input voltage range VREFIN - 1.0 - 3.3 Vv
REF input current range IREFIN Vrer=1.65V -10 - +10 pv
SB Low Voltage VsBL SB=variation - - 0.8 \%
SB High Voltage VsBH SB=variation 25 - - V
SB Input Currentl IsB1 SB=5V(FAN8732G/BG) - - 500 HA
SB Input Current2 IsB2 SB=5V(FAN8732CGQG) - - 1.2 mA
SPINDLE DRIVE PART
Maximum Output Voltagel Vowm1 10=0.5A 10.6 111 - V
Control Voltage Deadzonell VDEAD11 SPIN<VREF -80 -40 0 mA
Control Voltage Deadzonel2 VDEAD12 SPIN>VREF 0 40 80 mA
Control Voltage Input Rangel ViN1 - 0 - 5 Vv
Voltage Gainl Gvo1 Gio1=Gvo1/Rcs[A/V] 0.85 1.0 1.15 VIV
Control Voltage Limit 1F VLuMITIF lLmitiF=VumiTir/Res[A] 0.4 0.5 0.6 Y,
Control Voltage Limit 1R VLIMITIR Iumimir=VumiTiR/RCS[A] 0.22 0.28 0.34 V
ral Amp Common Mode VHcon - 13 | - | a7 | v
Hall Bias Output Voltage VVH lvH=10mA 0.6 0.85 1.2 Vv
VH pin Sink Current IvH MUTE-5V - - 30 mA
CH4/CH5 DRIVE PART (TYPICALLY SLED DRIVER)
Maximum Output Voltage21 Vomz1 10=0.5A, PVcc3=5V 34 3.8 - Y,
Maximum Output Voltage22 Vowm22 10=0.5A, PVcc3=12V 10.3 10.8 - \%
Control Voltage Deadzone21 VDEAD21 IN4,5<VREF -80 -40 0 mV
Control Voltage Deadzone22 VDEAD22 IN4,5>VREF 0 40 80 mV
Control Voltage Input Range2 Vin2 - 0 - 5 \Y,
Voltage Gain2 Gvoz Gio2=Gvo2/Rcs[A/V] 0.85 1.0 1.15 VIV
Control Voltage Limit 2 ViumiT2 ILimiT2=VimiT2/RCs[A] 0.43 0.5 0.58 Vv
Output Leak Current ILEAK MUTE=5V -100 - 100 HA
10
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Electrical Characteristics (Ta = 25°C) (continued)
(Ta=25°C, SVcc=PVcc1=5V, PVcc2=PVcce3=12V unless otherwise noted)

Parameter ‘ Symbol ‘ Condition | Min. ‘ Typ. ‘ Max. ‘ Unit
CH1,CH2 DRIVE PART (TYPICALLY ACTUATOR DRIVER)

Maximum Output Voltage 31 Vowms1i 10=0.5A, PVcce=12V 3.8 4.2 - \Y,

Control Voltage Input Range3 VIN3 - 0 - 5 Y,

Closed Loop Voltage Gain Gvos - 20.2 21.6 22.8 dB
Output Offset Voltage Voo1 VREF=IN1=IN2=1.65V -45 - 45 mV

CH3 DRIVE PART (TYPICALLY LOADING DRIVER)
10=0.5A, PVcc1=5V,

Maximum Output Voltage 41 Vomai PVecs=12V 3.95 4.2 - \Y
Maximum Output Voltage 42 Vowm42 10=0.5A, PVcci1=PVcc2=12V 6.2 6.7 - \%
Control Voltage Input Range4 VINg - 0 - 5 \Y
Closed Loop Voltage Gain Gvos - 16.7 | 18.1 | 19.3 dB
Output Offset Voltage Voo2 VREF=IN3=1.65V -50 - 50 11\
11
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Application Information

1. Torque Control & Output Current Control Of 3-phase Bldc Motor

RExT1
SPIN

REexT2

PVCC2

Vces

Rcs

[PEI
LPF

Commutator

.
5

+

Inside IC
+
Torque AMP Vavp =
lomax
1’7
VREF f

|

Clock
Generator

il

‘Io

Driver

Hall sensor

Lo

1) By amplifying the voltage difference between VREF and SHIN from Servo IC(or DSP), the Torque AMP praduces the
inputvoltagg(VAMP) which isinput current command.

2) Theouput aurrent (10) is converted into the voltage (V cs) through the sense resistor (Rcs) and compared with the Vam p

3) The dodk generator has the RSlatch set periodically, this makes output driver on date and when the Vcsard the VAMP is
equal the state becomes off.

4) By the negadive feadback loop, the sensed output voltage Vcsequals to the VAM P

5) Commutaing squence is selected by hdl sensor inpuss, and the minimum hdl inputvoltage is 60mV.

6) Thegan and limit current are cdculated as bdow table.(Gvo=1[V/V])

Forward limit current Reverse limit current InpufOutput gan[A/V] Remark
R G R
05 0.28 EXT2 VO EXT2 is gain scaler
Rcs Rcs RexTt1*RexT2 Res RexT1*RExT2 g
7) Therangeof the input voltage is as shown bdow when Rcs=0.5Q, RExT1=0 and RexT2=inf.
Current
A
A : . Rotati
(Al Reverse: ! Forward otation
' ' SHAN > VREF | Forwad rofation
(S T SB=H
. Dead . Dead . SHN < VREF Reverse breke
0.56 \ . Zone- , zone+,
T — 4' SB:L,
' Glo=Gvo / Rcs - Short breke
! l open
40mv 0 40mvV SPIN-VREF

The input range of SPINisOV ~5V

12
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2. Torque Control & Output Current Control Of Sled Motor(2-phase Step Motor)

PVCC3
Inside IC
+
Vcs Rcs
b
N LLPF]
Torque AMP Vave = #Io
RExT1 ) - | |
IN4(or IN5) 1“4 + R Q Drive Logic 7 Driver _:@
’+ S
RexT2 |OMAX(F
» | | Clock
L I Generator
VREF

i

1) By amplifying te voltage difference between VREFand IN4(or IN5)from Servo IC(or D), the Torque AMP produces
the input votage(VAMP) which isinputcurrent command.

2) The autput curent (10) is convated into thevoltage (Vcs) through thesense resistor (Rcs) and comparedwith the Vamp.
3) The dock generator has the RSlatch set periodically, this makes ouputdriver on gate and when the Vcs ard the VAMP is
equal the state becomes off.
4) By the negdive feadback loop, the sensed output voltage Vcsequals to the VAM P
5) To avoid ouput upper and lower transistor’s short through switch trick is needed. Turn on déay time is luec, turn off
dday timeis 2usecandthe phase dday time, when thecurrent diredion is changed, is 3usec
6) Thegan and limit current are cdculated as bdow table.(Gvo=1[V/V])
Torque limit current Input/Output gain[A/V] Remark
05 Rext2  Svo Rext2 g gain scaler
Res RexT1*Rext2 Res RexT1*RexT2
8) The rangeof the torque voltage is as shown below when Rcs=0.5Q, RExT1=0 ard REXT2=inf.
Current
A
[A] . .
Reverse ! +Forward
lNimit ~

.Dead . Dead .

.zone- , zone+, .

—— Glo=Gvo/Rcs

' > IN4/IN5-V
40mV REF

-40mv. 0
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3. CH1/CH2/CHS3 Drive Part

@&E po.

e

po- €)E9EY

Inside IC

Power amp

1) Thereference voltage, VREF is given externally through pin25.

@O @@

Vref IN1 IN2 IN3

m—s

REXT2

iREXTl

2) The powe amp circuit produes thedifferential output votages and drives the two ouput powe amplifier circuits.

3) The CH1/CH2 gin of DO- diive pat of the powea amp block is 6R/R=6 times(and the gain of CH3is 4R/R=4times). The
DO+ drive part of thepower amp block is just inverting drcuit of DO- diive pat so thetota gain of powea amp block is 12
timestha is 2158dB(in case of CH3, gan is 8 times tha is 1806dB).

4) Power referencevoltage, which isthe mid-point of the drive output,is set to the hdf of the supply voltage.

5) When the total gain istoo high theexternd resistord REXT1 & REXT2)can be used to make the gain proper.

Power amp gain

Input/Output gain[V/V]

Remark

12(2158dB)

RExT2

— EXT2 4,
RexT1*REXT2

RexT2
RexT1*REXT2

isgan scder

14

Downloaded from DatasheetLib.com - datasheet search engine



http://www.datasheetlib.com/

FAN8732G/FAN8732BG/FAN8732CG

4. Power Save & Channel Selection
MUTE/SB logic tables are as beow.

Logic Input Drive Change
Mute(pin4l) | SB(pin38) CH1 CH2 CH3 CH4 CH5 | spindle
L L off off off off off off
L H off off on off off off
H L
on on off on on on
H H

5. SB(Short Brake Mode Selection)
When SB pin enabled(low), the brake mechanism of 3-phase spindle driver is changed to $ort brke.

SHORT BRAKE OPERATING SCHEME

Vce

OFF O

1KQ

N e

20KQ i
77

®

When short brake is enabled al lower output transistorsare turned on and all uppe oufputtransistors are tumed off, so thecur-
rent due to the motor back EMF(eledro motive force) is freewheded through lowe transistorsand lower freewvhesling diodks.
It is general that theshort brekeis safer than thereverse brake in high speed applicaions But it is nottruein all cases becaise
the current in theshort brake is depend on tle amountof the motor back EMF. So in high speed gpplicaionswe suggest an
optimal brake which is our patent. Please contact sales persons or offices if you reed more information aéoutthe opimal

brake.

6. TSD(Thermal Shut Down)

When the chip temperature rises up to about 160°C(degree), dl output drivers are shut down.When the chip temperaturefalls
off to about130°C, then the drivers recover normal operation. TSD has the temperature hyseresis of about 3(°C.
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7. FG OUTPUT
FAN8732G geneates FG1X, meanwhile FAN8732BG/CG generates FG3X

8. PWM Carrier Frequency

PWM carier frequency is made from charging and discharging a capacitor which should be conreaed to osc(#42) pin. You
can gd typicd pwm carrier frequency from bdow table.

capacitor[pF] 820 680 330 220 180 150 120
Carrier frequency[KHz] 28 32 65 90 110 143 179

9. Hall Sensor Connection

<
I}
I3}

Vce

‘ HALL 1
|
HALL 1 HALL 2 HALL 3
HALL 2
|
HALL 3

|
Lo Low

16
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10. Spindle Part Input-output Timing Chart

i \/
H2+ ' /’\

H3 + ;

Al output current : A
(H1 -)+(H2 +) v : ;

Al output voltage

A2 output current T '
(H2 )+(H3 +) ! \\‘/

A3 output current

(H3 -)+(H1 +) \\\//

A3 output voltage

The waveforms are diff erert in accordance with motor types.

17
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Typical Application Circuits

SLED
(stepping @ =
MOTOR e

17
18
19

21

Ccs1

DO4+

DO4-

PGND2

<

[

Cs3

HW+

HV-

HV+

HU-

HU+

90CEL8NVAH
[99CELBNVH/OCELBNVAS

Mute
Selection

Short Brkae

I|—||' svce

SB Selection
DO3-
LOADING
MOTOR
DO3+
DO1-
FOCUS
ACTUATOR
DO1+
PGND1 @
SvCC
DO2+
TRACKING
ACTUATOR

Spindle
¢ I Vref %
(typically 1.65V)

PVCC2

I

PvCC2

\ 4
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER
DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support
which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.

www.fairchildsemi.com

8/18/03 0.0m 001
StoCk#DSXXXXXXXX
[ 2003 Fairchild Semiconductor Corporation
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